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Sphingobium sp. 22B is a polycyclic aromatic hydrocarbon–degrading strain isolated from Patagonia, Argentina, with capabili-
ties to withstand the environmental factors of that semiarid region. The draft genome shows the presence of genes related with
responses to carbon starvation and drying environmental conditions.
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Sphingobium sp. 22B is a Gram-negative, rod-shaped, chemo-heterotrophic, strictly aerobic bacterium with a yellow colony
color. It was isolated from soil contaminated with chronic poly-
cyclic aromatic hydrocarbons (PAHs) from Pico Truncado, Ar-
gentina (1), and selected due to its great capacity of degrading
PAHs as unique sources of carbon energy in mineral medium
(LMM) and in phenanthrene microcosms assays (2). Sphingo-
bium sp. 22B possesses resistance to soil environmental factors in
semiarid Patagonia, including resistance to carbon starvation and
drying conditions (1), and is useful in the autochthonous bioaug-
mentation process in Patagonian soil contaminated with PAHs.
Sphingobium sp. 22B was grown in R3 broth (3) at 24°C for
24 h, and high-quality DNA was extracted as described by Streit et
al. (4) and Entcheva et al. (5). The genome sequence was obtained
at INDEAR (Rosario, Argentina) following a whole-genome shot-
gun strategy on an Illumina HiSeq 1500 instrument using 2 3
100-bp reads and resulting in 400-fold genome coverage.
Reads were quality filtered with the Nextera XT Illumina pro-
tocol. De novo assembly of these reads was carried out with Illu-
mina’s A5-miseq Assembly Pipeline version 2.0 platform (6). The
RAST server version 2.0 (7) and the NCBI Prokaryotic Genomes
Automatic Annotation Pipeline (PGAAP) (8) were used to predict
and annotate the genes on the draft genome. Additionally, func-
tional assignment of genes was performed by searching the KEGG
and MetaCyc databases. The coding sequences (CDSs) were pre-
dicted by using a BLASTx alignment with the NCBI database
(http://blast.ncbi.nlm.nih.gov).
The final assembly of Sphingobium sp. 22B was 5,367,847 bp in
length, and the draft genome generated 107 contigs ranging from
220 bp to 665,822 bp, with a mean GC content of 61%. Based on
RAST and PGAAP, a total of 5,021 CDSs, 5,006 genes, 4,829 pro-
teins, 49 tRNAs, 4 rRNAs, and 121 pseudogenes were predicted.
An in silico search of stress genes showed that Sphingobium sp.
22B has 95 putative genes, with 133 CDSs related to polyhydroxy-
butyrate (PHB), glycogen, trehalose, glycine betaine synthesis and
degradation, and exopolysaccharide (EPS) metabolism. The
Sphingobium sp. 22B genome shows groups of two to five stress
genes related to the same biochemical pathway that are involved in
glycogen, trehalose, EPS, and glycine betaine metabolism. PHB
genes are present in many copies both clustered and distributed
throughout the genome.
Moreover, several genes for a complete set of enzymes involved in
the degradation of aromatic compounds—29 CDSs of the PAH up-
per pathway and 55 CDSs of the PAH lower pathway—were recog-
nized in the Sphingobium sp. 22B genome. Crucial genes for PAH
degradation, such as those that codify for dioxygenase enzymes, were
found: the alpha and beta subunits of aromatic-ring-hydroxylating
dioxygenase, 2,3-dihydroxybiphenyl 1,2-dioxygenase, catechol 2,3-
dioxygenase, and catechol 1,2-dioxygenase.
In summary, strain 22B demonstrates the presence of several
PAH-degrading genes and genes related to desiccation response in
Patagonia, and therefore the knowledge of gene dotation might be
used to improve the bioremediation technologies in PAH-
contaminated soils of semiarid Patagonia.
Nucleotide sequence accessionnumbers.This whole-genome
shotgun project has been deposited in DDBJ/ENA/GenBank un-
der the accession number LTAB00000000. The version described
in this paper is the first version, LTAB01000000.
ACKNOWLEDGMENTS
This work was supported by the Agencia Nacional de Promoción Cientí-
fica y Tecnológica (PICT 2013-0103) and by financial support for Young
Researchers from UNLP 2014 obtained by L. Madueño.
FUNDING INFORMATION
This work, including the efforts of Irma Susana Morelli, was funded
by MINCyT | Agencia Nacional de Promoción Científica y
Tecnológica (ANPCyT) (PICT 2013-0103). This work, including the
efforts of Laura Madueño, was funded by Universidad Nacional de
La Plata (UNLP) (Young Researchers 2014).
REFERENCES
1. Madueño L, Coppotelli BM, Alvarez HM, Morelli IS. 2011. Isolation and
characterization of indigenous soil bacteria for bioaugmen-tation of PAH
crossmark
Genome AnnouncementsMay/June 2016 Volume 4 Issue 3 e00488-16 genomea.asm.org 1
 on O
ctober 29, 2019 by guest
http://m
ra.asm
.org/
D
ow
nloaded from
 
contaminated soil of semiarid Patagonia, Argentina. Int Biodeterior Biode-
grad 65:345–351. http://dx.doi.org/10.1016/j.ibiod.2010.12.008.
2. Madueño L, Alvarez HM, Morelli IS. 2015. Autochthonous bioaugmen-
tation to enhance phenanthrene degradation in soil microcosms under arid
conditions. International Journal Environ Sci Technol 12:2317–2326.
http://dx.doi.org/10.1007/s13762-014-0637-5.
3. Reasoner DJ, Geldreich EE. 1985. A new medium for the enumeration and
subculture of bacteria from potable water. Appl Environ Microbiol 49:1–7.
4. Streit W, Bjourson AJ, Cooper JE, Werner D. 1993. Application of
subtraction hybridization for the development of a Rhizobium legumi-
nosarum biovar phaseoli and Rhizobium tropici Group-specific DNA
Probe. FEMS Microbiol Ecol 13:59 – 67. http://dx.doi.org/10.1111/j.1574
-6941.1993.tb00051.x.
5. Entcheva P, Liebl W, Johann A, Hartsch T, Streit WR. 2001. Direct
cloning from enrichment cultures, a reliable strategy for isolation of com-
plete operons and genes from microbial consortia. Appl Environ Microbiol
67:89 –99. http://dx.doi.org/10.1128/AEM.67.1.89-99.2001.
6. Tritt A, Eisen JA, Facciotti MT, Darling AE. 2012. An integrated pipeline
for de novo assembly of microbial genomes. PLoS One 7:e42304. http://
dx.doi.org/10.1371/journal.pone.0042304.
7. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA,
Formsma K, Gerdes S, MGlass E, Kubal M, Meyer F, Olsen GJ, Olson
R, Osterman AL, Overbeek RA, KMcNeil L, Paarmann D, Paczian T,
Parrello B, Pusch GD, Reich C, Stevens R, Vassieva O, Vonstein V,
Wilke A, Zagnitko O. 2008. The RAST server: Rapid Annotations using
Subsystems Technology. BMC Genomics 9:. http://dx.doi.org/10.1186/
1471-2164-9-75.
8. Pruitt KD, Tatusova T, Klimke W, Maglott DR. 2009. NCBI reference
sequences: current status, policy and new initiatives. Nucleic Acids Res
37:D32–D36. http://dx.doi.org/10.1093/nar/gkn721.
Madueño et al.
Genome Announcements2 genomea.asm.org May/June 2016 Volume 4 Issue 3 e00488-16
 on O
ctober 29, 2019 by guest
http://m
ra.asm
.org/
D
ow
nloaded from
 
